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WKH LPSRUWDQFH ZHLJKWLQJV WKH SDUDPHWHU LV RI DFFHSWDEOH VLJQLILFDQFH ZKLFK FDQ KDYH D KXJH
LPSDFWRQPDWHULDOVHOHFWLRQ8OWLPDWHO\IUDPHZRUNIRUPDWHULDOVHOHFWLRQZDVGHYHORSHGZLWKWKH
DLGRI UHVHDUFK ILQGLQJVZKLFK FRPSULVHVRI IRXU FRPELQDWLRQVRI HDFKRI WKH VHOHFWHGPDWHULDOV









DQG ORFDORUJDQL]DWLRQV WRFRSHZLWK IXWXUH FKDOOHQJHVZKLOHDFKLHYLQJ VHWREMHFWLYHV %UDFKWHWDO
 $EHQD\DNH  GHVFULEHV VXVWDLQDEOH EXLOGLQJV DV HQHUJ\ DQG HQYLURQPHQWDOO\ HIILFLHQW
EXLOGLQJV SURYLGLQJ HFRQRPLF HQYLURQPHQWDO DQG VRFLDO EHQHILWV RYHU WKH ZKROH EXLOGLQJ
HQYLURQPHQWZKLOHSURWHFWLQJDQGLPSURYLQJWKHQHHGVRIIXWXUHJHQHUDWLRQ
6XVWDLQDELOLW\ LQ EXLOW HQYLURQPHQW KDV EHHQ WKH FKRLFH RI PRVW DUFKLWHFWV GHYHORSHUV DV ZHOO DV
DXWKRULWLHVDOODFURVVWKHZRUOGLQRUGHUWRWDFNOHWKHHQYLURQPHQWDOLPSDFW0DVWRU$FFRUGLQJ
WR *UDFH  WKHUH DUH VR PDQ\ HQYLURQPHQW DVVHVVPHQW PHWKRGV DYDLODEOH WR HYDOXDWH WKH













&RQVWUXFWLRQ SURMHFWV XVXDOO\ FRQVXPH ODUJH DPRXQWV RI PDWHULDOV SURGXFH WRQV RI ZDVWH DQG FDQ
LQYROYHWKHZHLJKLQJRIWKHSUHVHUYDWLRQRIKLVWRULFDOO\VLJQLILFDQWVWUXFWXUHVDJDLQVWWKHVWURQJGHVLUH
IRUQHZDQGPRGHUQGHVLJQV.KHHO7KHUHIRUHDFFRUGLQJWR5RSHUDQG%HDUGEXLOGLQJV
DQG FLYLO LQIUDVWUXFWXUH DUH FRQVLGHUHG WR EH SUHVHQWLQJ D GLIILFXOW FKDOOHQJH LQ WKH ILHOG RI
VXVWDLQDELOLW\GXHWRWKHLUSURIRXQGLPSDFWXSRQWKHHQYLURQPHQW
$FFRUGLQJ WR &DUVZHOO DQG 6PLWK  6FKHQGOHU HW DO  DQG 86 'HSDUWPHQW RI (QHUJ\
WKHEXLOWHQYLURQPHQWDFFRXQWVIRUQHDUO\WZRWKLUGVRIHOHFWULFLW\FRQVXPSWLRQRYHURQHWKLUG
RI SULPDU\ HQHUJ\ XVH DQG FORVH WR RQHKDOI RI JUHHQKRXVH JDV HPLVVLRQVZLWKLQ WKH8QLWHG6WDWHV














UHSODFHPHQW F\FOHV WKURXJK WR HYHQWXDO GHFRPPLVVLRQLQJ DQG GLVSRVDO 7KHUHIRUH EHWWHU DWWHQWLRQ
PXVWEHJLYHQDVVXVWDLQDEOHGHYHORSPHQWLVXQDWWDLQDEOHZLWKRXWVXVWDLQDEOHEXLOGLQJV/DLDQG<LN
 6XEVHTXHQWO\ D VXVWDLQDEOH EXLOGLQJ RU JUHHQ EXLOGLQJ GHVLJQ IRFXVHV RQ LQFUHDVLQJ WKH
HIILFLHQF\ RI UHVRXUFH XVH ZKLOH UHGXFLQJ EXLOGLQJ LPSDFWV RQ KXPDQ KHDOWK DQG WKH HQYLURQPHQW
GXULQJ WKH EXLOGLQJ




OLIHF\FOHHQYLURQPHQWDO LPSDFWDQGFRVW*RZUL7KLVKDV OHDG WR WKHFRQWLQXRXVDVVHVVPHQW
DQGPRQLWRULQJIURPWKHSODQQLQJGHVLJQVWDJHXSWRWKHFRPSOHWLRQRIFRQVWUXFWLRQIRUGHFODULQJD
EXLOGLQJDVD³JUHHQEXLOGLQJ´0DODUWKDPLO$VDUHVXOWVHYHUDOJUHHQEXLOGLQJUDWLQJV\VWHPV












RI D PDWHULDO DQG WKXV KHOSV LQ VH
GHFLVLRQPDNLQJDSSURDFK$EH\VXQ






HQHUJ\ RI PDWHULDOV RQO\ %DVLFDOO\
WUDQVSRUWPDQXIDFWXUHLQVWDOODWLRQ
RIHQHUJ\FRQVXPSWLRQDQGFDUERQH
7KH )LJXUH  UHSUHVHQWV WKH SURSR
LQGXVWU\ FRQVXPHV KLJK HQHUJ\ 7K










HQHUJ\ DFFUXHV RYHU WKH HIIHFWLYH
DFFRPSOLVKHG PRUH RSWLPDOO\ ZLWK
ZKLFK DUH DYDLODEOH PRUH UHDGLO\
UHGXFHG E\ SUHIHUULQJ ORZ HQHUJ\
5HVHDUFK 2UJDQL]DWLRQ  KDV
FRQWDLQHGLQDEXLOGLQJLV±WLP
7KH EXLOGLQJ PDWHULDO SURGXFWLRQ
FRQVXPSWLRQ7KHUHIRUHHPERGLHGH









OHFWLQJ VXLWDEOH PDWHULDOV IRU EXLOGLQJV WKURXJ
GDUDHWDO(PERGLHGHQHUJ\ LVRQHVXF






 WKH HQHUJ\ FRQVXPHG LQ SURGXFWLRQ UDZ P
LVFDOOHGWKH³HPERGLHGHQHUJ\´RIWKHPDWHULDOD
PLVVLRQV'L[LWHWDO
UWLRQ RI HQHUJ\ XVHG E\ GLIIHUHQW LQGXVWULHV Z
HUHIRUH LW LV DQ LPSRUWDQW SDUDPHWHU IRU FRPSD









 LQ WKH LQLWLDOFRQVWUXFWLRQVWDJHRIDEXLOGLQJ
OLIH RI WKH EXLOGLQJ 2SHUDWLRQDO HQHUJ\ FRQVH
 HQHUJ\ HIILFLHQW DSSOLDQFHV DQG DGYDQFHG LQV
6DUWRUL DQG +HVWQHV  %XW HPERGLHG HQ
 LQWHQVLYH PDWHULDOV &RPPRQZHDOWK 6FLHQWLI
GHPRQVWUDWHG WKDW LQ GHYHORSHG FRXQWULHV WKH
HVWKHDQQXDORSHUDWLRQDOHQHUJ\QHHGHGIRUWKHE
 LQGXVWU\ LV UHVSRQVLEOH IRU  SHUFHQW RI
QHUJ\UHVXOWVDUHFULWLFDOIRUQDWLRQDODQGJOREDO










































'XH WR WKH VLJQLILFDQFH RI HPEHGGHG HQHUJ\ RI PDWHULDOV VHYHUDO JUHHQ UDWLQJ V\VWHPV KDYH DOVR
LGHQWLILHGHPEHGGHGHQHUJ\DVDQLPSRUWDQWFULWHULRQLQJUHHQFHUWLILFDWLRQ
 (0%(''('(1(5*<,1*5((1%8,/',1*5$7,1*6<67(06
$V GLVFXVVHG HDUOLHU JUHHQ EXLOGLQJV KDYH EHFRPH D IODJVKLS RI VXVWDLQDEOH GHYHORSPHQW VHYHUDO
JUHHQEXLOGLQJUDWLQJV\VWHPVKDYHEHHQGHYHORSHGWRREMHFWLYHO\HYDOXDWHHQHUJ\DQGHQYLURQPHQWDO
SHUIRUPDQFHRI WKHVRFDOOHGJUHHQEXLOW HQYLURQPHQWV6LQFH WKHVH UDWLQJV\VWHPVDUHHPSOR\HG IRU
FRQVWUXFWLRQ ZRUNV WKURXJKRXW WKH ZRUOG IRU HYDOXDWLRQ RI VXVWDLQDELOLW\ LW ZRXOG EH EHQHILFLDO WR
LGHQWLI\ WKH UHFRJQLWLRQ JLYHQ WR HPERGLHG HQHUJ\ LQ WKHP 7KHUHIRUH WKH HPERGLHG HQHUJ\
VLJQLILFDQFH LQ JUHHQ EXLOGLQJ UDWLQJ V\VWHPVRI GHYHORSHG FRXQWULHV QDPHO\/(('DQG%5(($0
DQG6UL/DQNDQ*5((16/DUHGLVFXVVHGKHUH











%8,/',1* 5(6($5&+ (67$%/,6+0(17 (19,5210(17$/ $66(660(17 0(7+2'
%5(($0±81,7('.,1*'20































RI VXEVWDQFHV WKDW GHSOHWH WKH R]RQH OD\HU DFFRUGLQJ WR WKH 0RQWUHDO 3URWRFRO RI  DQG WKH
HPLVVLRQVRIJUHHQKRXVHJDVHVDFFRUGLQJWRWKH.\RWR3URWRFROLQ,QWKLVFRQWH[WDVVHVVPHQWRI













IXHOV HPLVVLRQV DUH UHOHDVHG WR WKH HQYLURQPHQW DQG WKLVPD\ KDYH D JUHDW SRWHQWLDO IRU LQFUHDVLQJ
JOREDO ZDUPLQJ DFLGLILFDWLRQ QXWULHQW HQULFKPHQW SKRWRFKHPLFDO VPRJ IRUPDWLRQ HWF 2XW RI WKH









IRU PDWHULDO VHOHFWLRQ LI VXVWDLQDEOH FRQVWUXFWLRQ LV WR EORRP PRUH HIIHFWLYHO\ ZLWKLQ WKH ORFDO




2XW RI WKLV YDVW QXPEHU RI UHVRXUFHV FRQVWUXFWLRQ PDWHULDOV SOD\V D YLWDO UROH DV WKH\ GLUHFWO\
FRQWULEXWHV WRWKHSK\VLFDOH[LVWHQFHRIWKHVWUXFWXUH7KHUHIRUH LWZRXOGEH OHVV IHDVLEOHWR LGHQWLI\
DQGHYDOXDWHWKHHPERGLHGHQHUJ\IDFWRURIHDFKDQGHYHU\PDWHULDOVXVHGIRUFRQVWUXFWLRQSURMHFWV7R
IDFLOLWDWH WKLV UHVHDUFK LW LV QHFHVVDU\ WR LGHQWLI\ WKH VLJQLILFDQWPDWHULDOV XVHG LQ WKH FRQVWUXFWLRQ
LQGXVWU\WRGD\,QRUGHUWRDFKLHYHWKLVWDVNVHYHUDOVLPLODUFRQVWUXFWLRQSURMHFWVZHUHVHOHFWHGZKHUH
WKHVH SURMHFWV ZLOO DFW DV D VDPSOH WR UHSUHVHQW WKH WRWDO FRPPHUFLDO FRQVWUXFWLRQ SURMHFWV LQ WKH
&RORPERGLVWULFW
7KH EDVLV IRU LGHQWLI\LQJ WKH VLJQLILFDQWPDWHULDOVZDV E\ XVLQJ LQSXW SHUFHQWDJHV LGHQWLILHG IRU WKH
FDOFXODWLRQRISULFHIOXFWXDWLRQV7KHVHLQSXWSHUFHQWDJHVDUHFDOFXODWHGIRUWKHSURMHFWE\FRQVLGHULQJ
WKHFRVWFRQWULEXWLRQRILQGLYLGXDOLQSXWWRWKHFRQVWUXFWLRQSURMHFW7KHUHIRUHWKHVHSHUFHQWDJHVFDQEH






































5)6WHHO       
&HPHQW       
$OXPLQLXP'RRUV	:LQGRZV       
6WHHO:RUN       
)RUPZRUN3ODQNV       
6DQG       
)ORRUWLOHV&HUDPLF3RUFHODLQ       
&OD\URRIWLOHV       
0HWDO       
%ULFN       
$VEHVWRVVKHHWURRI       
7LPEHU'RRUV	:LQGRZV       
*ODVV       

6LQFH LGHQWLILFDWLRQ RI WKH HPERGLHG HQHUJ\ GLVWULEXWLRQ GHHPHG WR EH EHQHILFLDO FRQVLGHUDWLRQ RI





7DEOH  QHHGHG WR EH OLPLWHG DQG FHUWDLQ HOHPHQWV ZLOO FRQVLVW RI PDWHULDO QRW EDVHG RQ WKH
VLJQLILFDQFHOLVWEXWDVFRPPRQO\XVHGPDWHULDOVIRUFRPPHUFLDOFRQVWUXFWLRQLQ6UL/DQND7DEOH
DOVR VKRZV WKH FRPSDULVRQ RI HPERGLHG HQHUJ\ SHU .J ZKLFK ZHUH DYDLODEOH WKURXJK SUHYLRXV
UHVHDUFKDUWLFOHV




$V WKLV UHVHDUFK DLPV DW GHYHORSLQJ D IUDPHZRUN IRU VHOHFWLRQ RI VXVWDLQDEOH PDWHULDO EDVHG RQ
HPERGLHGHQHUJ\YLHZVRIYDULRXVSURIHVVLRQDOLQYROYHGLQWKHFRQVWUXFWLRQSURMHFWVLQ6UL/DQNDQHHG
































'DWD UHTXLUHG IRU WKH UHVHDUFK ZHUH FROOHFWHG XVLQJ D ³4XHVWLRQQDLUH 6XUYH\´ (YDOXDWLRQ RI
HQYLURQPHQWDO VXVWDLQDELOLW\ ZLOO QRW EH WKH RQO\ FULWHULRQ LQ EXLOGLQJ XS IUDPHZRUN IRU PDWHULDOV
PDWHULDO VHOHFWLRQ IRU WKH PRGHUQ GD\ EXLOGLQJV 7KHUHIRUH LQ DGGLWLRQ WR WKH HPERGLHG HQHUJ\
SDUDPHWHUVHYHUDORWKHUSDUDPHWHUVKDGWREHLQFOXGHGWRWKHHYDOXDWLRQSURFHVVWRPDNHWKHRXWFRPH








FDQ EH PDLQWDLQHG 7KH TXHVWLRQQDLUH VXUYH\ IDFLOLWDWHG WKH UHVSRQGHQWV WR SHUIRUP SDLU ZLVH
FRPSDULVRQV RQ WKH VHOHFWHG SDUDPHWHUV DQG WRSURYLGH WKHLU MXGJPHQWZLWK UHJDUG WR HDFK VHOHFWHG
PDWHULDOV SHUIRUPDQFH FRQVLGHULQJ HDFK SDUDPHWHU $QDO\WLFDO +LHUDUFKLFDO 3URFHVV $+3




VXEMHFW RU XQLW IRU DQDO\VLV 7KH SRSXODWLRQ IRU WKH VWXG\ FRQVLVWHG RI LQGLYLGXDOV SHUWDLQLQJ WR
GLIIHUHQWSURIHVVLRQVUHODWLQJ WR WKHILHOGRIFRQVWUXFWLRQ7KHTXHVWLRQQDLUHZDVGLVWULEXWHG WR WKLUW\
QXPEHUV RI SURIHVVLRQDOV SHUVRQDOO\ DV ZHOO DV YLD HOHFWURQLF PDLO RXW RI ZKLFK RQO\ WZHQW\ ILYH
UHVSRQGHG
'DWDFROOHFWHG WKURXJK WKHTXHVWLRQQDLUH VXUYH\ZHUHDQDO\]HG LQ VHYHUDO VWDJHV)LUVWO\$+3 WRROV
ZHUH XVHG WR DQDO\]H WKH GDWD IRU SULRULWL]LQJ WKH SDUDPHWHUV RI PDWHULDO HYDOXDWLRQ 3DUDOOHO WR









1RUPDOL]DWLRQ RI PHDQ YDOXHV ZDV GRQH E\ FRQVLGHULQJ WKH SHUIRUPDQFH RI HDFK SDUDPHWHU ZLWK
UHJDUGWRWKHHOHPHQW7KHUHIRUHDQRPDOLHVZLOOEHGHFRPSRVHGE\FRQVLGHULQJWKHYDOXHRIDFHUWDLQ
PDWHULDOV SHUIRUPDQFHZLWK WKH UHJDUG WR WKH SHUIRUPDQFH RI WKH VDPHSDUDPHWHU RQ WKH DOWHUQDWLYH
PDWHULDORIWKHVDPHHOHPHQWLQDFFRUGDQFHZLWKHTXDWLRQ(T



















































&DOFXODWLRQ RI DULWKPHWLF PHDQ KDG WR EH FDUULHG RXW LQ D ORJLFDO PDQQHU VLQFH WKHUH ZHUH VRPH
DQRPDOLHV DPRQJ WKH MXGJPHQWV SURYLGHG E\ UHVSRQGHQWV :LWKRXW FRQVLGHULQJ WKLV DQRPDO\ RI











&ULWHULD (PERGLHG(QHUJ\ 3ULFHV 'XUDELOLW\ 0DLQWDLQDELOLW\
(PERGLHG(QHUJ\    
3ULFHV    
'XUDELOLW\    
0DLQWDLQDELOLW\    





DULWKPHWLF PHDQV $YHUDJHV RI ILJXUHV LQ HDFK URZ ZHUH FDOFXODWHG FRQVHTXHQWO\ REWDLQLQJ WKH
³3ULQFLSOH (LJHQ YHFWRU´ RI WKH PDWUL[ +HQFH WKH DYHUDJHV EHFDPH ³(LJHQ YDOXHV´ RI WKH PDWUL[

















(QHUJ\     
3ULFH     
'XUDELOLW\     
0DLQWDLQDELOLW\     
6XPRIUHODWLYHZHLJKWV 
&216,67(1&<&$/&8/$7,216)250$75,&(6
7KH FRQVLVWHQF\ FDOFXODWLRQV KDYH WR EH GRQH WR PHDVXUH WKH FRQVLVWHQF\ RI MXGJPHQWV PDGH E\
UHVSRQGHQWVZLWKUHJDUGWRPDLQSDUDPHWHUV$VGHVFULEHGLQWKHUHVHDUFKPHWKRGRORJ\DTXHVWLRQQDLUH













$FFRUGLQJ WR DERYH WDEOH SULFH LV WKH PRVW LPSRUWDQW SDUDPHWHU DPRQJ WKH LGHQWLILHG SDUDPHWHUV





)LJXUH  UHSUHVHQWV WKH QRUPDOL]HG YDOXHV GHULYHG IURP WKH VFRUHV RI WKH TXHVWLRQQDLUH VXUYH\
1RUPDOL]DWLRQ ZDV GRQH DV GHVFULEHG LQ UHVHDUFK PHWKRGRORJ\ FKDSWHU XVLQJ HTXDWLRQ (T  DQG
HTXDWLRQ(T
2QHRINH\SRLQWVRIWKLVDQDO\VLVLVWKDWWKHUHVHDUFKGRHVQ¶WWU\WRILQGWKHEHVWPDWHULDODPRQJWKH
DERYH OLVW RIPDWHULDOV 5DWKHU LW SUHIHUV WR LGHQWLI\ WKH EHVWPDWHULDO IRU HDFK HOHPHQW DPRQJ WKH
DERYH OLVW%DVHGRQWKHGDWDIURPWKHDERYH WDEOHHDFKPDWHULDOKDVSHUIRUPHGGLIIHUHQWO\RQHDFK















































































9LQ\O WLOHV UHTXLUH ODUJH DPR
H[WUDFWLRQDQGSUHSDUDWLRQZK
PDWHULDO IRU WKH VDPH HOHPH


















































XQW RI HQHUJ\ IRU WUDQVSRUWDWLRQ ZKLOH DOXPLQL
LFKLQFUHDVHWKHHPERGLHGHQHUJ\RIWKHVHPDWH
QW 7KHVH LQ WHUPV KDYH JLYHQ WKHP ORZ VFRU












XP UHTXLUHV HQHUJ\ IRU
ULDOVFRPSDUHGWRRWKHU
H IRU WKH SDUDPHWHU RI







































































U GLDJUDP ZDV HPSOR\HG (PERGLHG HQHUJ\
UUHVSRQGLQJSDUDPHWHU LQ µ\¶D[LV7KHUHDIWHU WK
VZKLFKSHUIRUPEHVWRQERWKSDUDPHWHUVFDQEH
HUSHUIRUPLQJZHUHIRXQGLQWKHERWWRPOHIWFRUQ










7%DVHG RQ WKH FRPSDULVRQ DP
PDWHULDO ZKLFK KDV SHUIRUP









































RQJ(PERGLHG HQHUJ\ DQG SULFH JLYHQ LQ )LJX
HG EHVW RQ ERWK DVSHFWV FRPSDUHG WR LWV FRX



























UH  FHUDPLF WLOH LV WKH
QWHUSDUW (YHQ WKRXJK


























$V GLVFXVVHG LQ WKH UHVHDUFK PHWK
HYDOXDWH HDFK PDWHULDO ZLWK DOO WKH
ZHLJKWLQJVDQGQRUPDOL]HGPHDQVF
)LJXUHLVDJUDSKLFDOUHSUHVHQWDWLRQ
)LJXUHVKRZV WKHRYHUDOO VFRUH U
SDUDPHWHUV7KLVLQIRUPDWLRQKHOSVW









































RGRORJ\ D OLQHDU HTXDWLRQ (T  ZDV GHYHO

































VFRUH7KLV LV GXH WR HPERGL
2WKHUFRQVLGHUDEOHIDFWLVWKH






























HG HQHUJ\ KDYLQJ WKH ORZHVW RI LPSRUWDQFH IUR
PLQLPDOGHYLDWLRQEHWZHHQWKHSULFHSDUDPHWHU

















































7\SH  DQG W\SH  FRPELQDWLRQV D
PDWHULDOV%XWWKHVFDOHDWZKLFKWKH
:KHQ FRQVLGHULQJ WKH RYHUDOO VFRU
FRPELQDWLRQ KDYH SHUIRUPHG JLYHQ
FRPELQDWLRQVKDYHSHUIRUPHGDWWKH






























IRU SHUIRUPDQFH RQ WKH PDLQ SDUDPHWHUV ZLWK






VKHHW &OD\URRILQJWLOH &OD\WLOH $V
WLOH 9LQ\OWLOH &HUDPLFWLOH






UH WKH KLJKHVW SHUIRUPHG DQG ORZHVW SHUIRUPHG
\KDYHGLIIHUHGLVKHIW\
H RI HDFK FRPELQDWLRQ WKH UHVXOWV DUH REYLRXV
 WKDW LQ DOO RWKHU SDUDPHWHUV H[FHSW HPERGLH
VDPHOHYHOZLWKPLQRUYDULDWLRQV7KHUHIRUHLWF
 KDYH WZLVWHG WKH UHVXOWV WR D FHUWDLQ H[WHQW%
UJHDPRXQWLQRUGHUWRGLYHUJHWKHRYHUDOOUHVXOW
WLQJUHFHLYHGIRUHPERGLHGHQHUJ\SDUDPHWHUFD




SH 7\SH 7\SH 7\SH
DWHULDOV0DWHULDOV














 DERXW KRZ HDFK
G HQHUJ\ DOO WKH
DQEHGHWHUPLQHG












3ULFH 'XUDELOLW\ 0DLQWDLQDELOLW\ (PERGLHG(QHUJ\ 7RWDO
7\SH     
7\SH     
7\SH     
7\SH     
5DQNLQJVLQSDUDPHWHUVRISULFHGXUDELOLW\DQGPDLQWDLQDELOLW\DUHGLIIHUHQWIURPWKHRYHUDOOUDQNLQJ
RIPDWHULDOFRPELQDWLRQVZKLOHHPERGLHGHQHUJ\UDQNLQJ LV WKHVDPH7KHUHIRUH LWFDQEH LGHQWLILHG
WKDW HYHQ WKRXJK HPERGLHG HQHUJ\ VFRUH LQ LPSRUWDQFH ZHLJKWLQJV LV ORZ LW VWLOO KDV WKH VRPH
PRPHQWXPWRFKDQJHWKHRYHUDOOUDQNLQJVRIWKHIUDPHZRUN
,W VKRXOG EH SUHGLFWHG DW WKH EHJLQQLQJ WKDW 7\SH  PDWHULDO FRPELQDWLRQ ZLOO VXSHUVHGH DOO RWKHU
FRPELQDWLRQV ZKLOH 7\SH  ZLOO EHFRPH ODVW LQ WKH UDQNLQJ $OO RWKHU SRVVLEOH FRPELQDWLRQV RI
PDWHULDOZLOOHYHQWXDOO\KDYHWKHLURYHUDOOVFRUHYDOXHEHWZHHQWKHYDOXHVGHULYHGE\7\SHDQG7\SH








0DQ\ GHYHORSHG FRXQWULHV KDYH PDGH VXEVWDQWLDO SURJUHVV LQ WKH JUHHQ EXLOGLQJ PRYHPHQW
HVWDEOLVKLQJVWDQGDUGVDQGEHQFKPDUNLQJJUHHQEXLOGLQJSUDFWLFHV$OOJUHHQUDWLQJV\VWHPVHYDOXDWHD
ZLGH UDQJH RI IDFWRUV WR HQVXUH WKDW D VHOHFWHG FRQVWUXFWLRQ FDQ EH DFFUHGLWHG DV HQYLURQPHQWDOO\


























7KH VWXG\ ZDV FDUULHG RXW EDVHG RQ ILJXUHV UHWULHYHG IURP OLWHUDWXUH VXUYH\ DV ZHOO DV RQ WKH
SHUFHSWLRQV RI SURIHVVLRQDOV LQYROYHG LQ FRQVWUXFWLRQ WKURXJK TXHVWLRQQDLUH VXUYH\ 7KH VWXG\
FDWHJRUL]HG WKH LGHQWLILHG VLJQLILFDQWPDWHULDOVEDVHGRQ ILYHPDMRUHOHPHQWVZLWK WZRPDWHULDOVSHU
HDFKDQGHYDOXDWHG WKHLUSHUIRUPDQFHEDVHGRQ WKHSDUDPHWHUVRIHPERGLHGHQHUJ\SULFHGXUDELOLW\
DQGPDLQWDLQDELOLW\'XULQJ WKHTXHVWLRQQDLUH VXUYH\ LWZDV LGHQWLILHG WKDWPRVWRI WKHSURIHVVLRQDOV
ZHUHQRWDZDUHRIWKHFRQFHSWRIHPERGLHGHQHUJ\%XWZKHQFOXHGXSWKH\KDYHFRQVLGHUHGLWWREHD
UHODWLYHO\LPSRUWDQWIDFWRUIRUPDWHULDOVVHOHFWLRQ
$FFRUGLQJ WR WKH YLHZ RI SURIHVVLRQDOV PRVW RI WKH VHOHFWHG PDWHULDOV RI WKH VDPH HOHPHQW KDYH
SHUIRUPHG LQ VLPLODUPDQQHU RQ WKH VHOHFWHG SDUDPHWHU%XW LQ WKH FDVH RI YLQ\O WLOH IRU IORRUV DQG
DOXPLQLXPIRUGRRUVDQGZLQGRZVWKH UHVXOWV IRUHPERGLHGHQHUJ\KDVD VLJQLILFDQWGLIIHUHQFHZLWK
WKHLUFRXQWHUSDUWV7KLVKDVOHDGWRWKHUHGXFWLRQLQWKHRYHUDOOVFRUHRIWKHVHPDWHULDOV0DWHULDOVZHUH
DOVR HYDOXDWHG EDVHG RQ WKHLU SHUIRUPDQFH LQ PXOWLSOH SDUDPHWHUV ZKHUH SULFH GXUDELOLW\ DQG
PDLQWDLQDELOLW\ZHUHFRPSDUHGZLWKWKHPDLQSDUDPHWHURIHPERGLHGHQHUJ\,QDOOWKHVHHYDOXDWLRQV
$OXPLQLXPGRRUVDQGZLQGRZVDORQJZLWKYLQ\O IORRU WLOHVKDYHSHUIRUPHGZHDNFRPSDUHG WR WKHLU











GHYHORSPHQW SURFHVV ,Q 7DEOH  (PERGLHG HQHUJ\ LV WKH RQO\ SDUDPHWHU ZKLFK KDV UDQNHG WKH
FRPELQDWLRQV VLPLODU WR WKDW RI WKH RYHUDOO UDQNLQJV$OO RWKHU SDUDPHWHUV LQFOXGLQJ WKH WRS UDQNHG




$EH\QD\DNH0'7(  /HJDO DVSHFWV FRQFHUQLQJ VXVWDLQDEOH EXLOGLQJV DQG FLWLHV UHODWLQJ WR WKH XUEDQ





&RPPXQLW\ RZQHUVKLS DQG SURJUDP FRQWLQXDWLRQ IROORZLQJ D KHDOWK GHPRQVWUDWLRQ SURMHFW +HDOWK
HGXFDWLRQUHVHDUFK±
%XLOGLQJ 5HVHDUFK (VWDEOLVKPHQW /WG  :KDW LV %5(($0" >RQOLQH@ $YDLODEOH IURP
KWWSZZZEUHHDPRUJSDJHMVS"LG >$FFHVVHG2FWREHU@

















'L[LW0. )HUQiQGH]6ROtV -/ /DY\ 6 DQG&XOS&+  ,GHQWLILFDWLRQ RI SDUDPHWHUV IRU HPERGLHG
HQHUJ\PHDVXUHPHQW$OLWHUDWXUHUHYLHZ(QHUJ\	%XLGOLQJV
)HOORZV5DQG/LX$5HVHDUFKPHWKRGVIRUFRQVWUXFWLRQQGHG8.%ODFNZHOO6FLHQFH/WG








.ULVKQDNHGDU 6*  (PERGLHG HQHUJ\ FRPSXWDWLRQ LQ EXLOGLQJV >RQOLQH@ $YDLODEOH IURP
KWWSZZZEHVKDUSDUFKLGHYRUJ,0*SGI(PERGLHGB(QHUJ\B &RPSXWDWLRQVBLQB%XLOGLQJVSGI >$FFHVVHG
$XJXVW@
/DL -+. DQG<LN ):+ .QRZOHGJH DQG SHUFHSWLRQ RI RSHUDWLRQ DQGPDLQWHQDQFH SUDFWLWLRQHUV LQ
+RQJ.RQJDERXWVXVWDLQDEOHEXLOGLQJV)DFLOLWLHV











6DUWRUL , DQG+HVWQHV$* (QHUJ\ XVH LQ WKH OLIH F\FOHRI FRQYHQWLRQDO DQG ORZHQHUJ\EXLOGLQJV D
UHYLHZDUWLFOH(QHUJ\DQG%XLOGLQJ±









:LNLSHGLD  *UHHQ EXLOGLQJ >2QOLQH@ $YDLODEOH IURP KWWSHQZLNLSHGLDRUJZLNL*UHHQBEXLOGLQJ
>$FFHVVHG1RYHPEHU@
:\DWW'36RERWND$DQG5RJDOVND07RZDUGVDVXVWDLQDEOHSUDFWLFH)DFLOLWLHV
